Background Seafaring is a dangerous profession involving high fatality rates and little research has been done to identify conditions that may lead to failing the seafarer's medical qualification (SMQ).
Introduction
Seafaring is a dangerous profession with fatality rates being much higher than those in other occupations or industrial sectors [1, 2] . Seafarers' health and its relationship with maritime accidents is a serious issue due to the potential risk to human life, the environmental damage caused and the impact on the economy of such events [3, 4] . The requirements for the Netherlands seafarer's medical qualification (SMQ) are based on the International Labour Office and International Maritime Organization conventions [5] . These are ratified by different countries that subsequently establish their own regulations [6] . The goal of the SMQ is primarily to ensure that the individual is fit for the job, but there may also be a role in identifying health risks to avoid the operational costs of repatriation that may be arise in some acute medical conditions. The aims of this study were to determine the proportion of seafarers failing to pass the final SMQ in the Netherlands during a 1-year period; to analyse the outcomes of the SMQ according to qualification, age and duties; to analyse the requirements of additional evaluations and to ascertain the reasons for seafarers being considered unfit for duty.
Methods
This was a retrospective descriptive study of the seafarer's medical examinations registered in the Netherlands national database during 2012. These examinations were carried out by physicians specifically appointed by The Netherlands Shipping Inspectorate (NSI) and the data were obtained from the Medical Advisor (one of the authors) to the NSI database. All cases certified outside dutch territory, cases pending re-evaluation and those with certifications for non-seafaring duties were excluded. The primary outcome assessed was the final qualification obtained by each seafarer during the study period. The categories of qualification were fit for seafaring without restrictions (Fit); fit for seafaring but with restrictions on operational area or period of validity of certification (FR); temporarily unfit for seafaring (TUF), with the qualification of unfit pending re-evaluation [5, 6] ; permanently unfit for seafaring (PUF) or fit by exemption (FEx) as declared by the Medical Advisor of the NSI (MANSI), based on the professional experience of the seafarer [7] . The results of the examination were categorized according to age group, duties for which the qualification was issued (i.e. vigilance on the bridge, vigilance in the engine room or rating without vigilance duties) and the requirement of additional evaluations. After temporary unfitness, reexamination can only be performed by the same physician who rejected the seafarer or by one of two national referees. After a permanent unfitness declaration, the examination can only be performed by a referee. If the seafarer does not meet the medical standards but can perform his/her job safely in the opinion of the referee (e.g. if hearing loss is sufficiently compensated by a hearing aid), dispensation is possible. In these cases, an exemption is issued by the MANSI. The reasons for seafarers being considered unfit for duty or fit by exemption were analysed according to the duties of the seafarer. descriptive statistics were used and prevalence was calculated using Excel software (Microsoft Office 2007).
Results
during 2012, a total of 23 950 SMQs were assessed by 121 examining physicians. After applying exclusion criteria, 7885 examinations were identified; of these, 7617 corresponded to the final SMQ. Forty-six 'unfit' qualifications (0.6% of the total) were issued, with 53% of these being temporary (TUF). Restrictions (FR) and exemptions (FEx) were issued in 4% (276) and 1% (66) of cases, respectively (Table 1) . Thirty-two per cent of those considered 'unfit' were aged over 46. The PUF qualification was more common (1%) in those under 25, representing 59% of the total PUF certifications. The highest proportion of FEx (8%) was in those aged 65 and above. Most qualifications were given for duties on the bridge (83%), followed by the engine room (11%) and for 'nonwatching duties' (7%). Most cases (99%) did not require subsequent assessments, and 'fit' was the most common qualification in these cases (95%). Re-examination by the same physician was required in 122 (2% of all cases), and a referee's opinion was requested in 95 (1% of all cases), with rejection being upheld in three cases: two due to visual impairment and one due to cardiac arrhythmia. TUF was related to hearing and visual impairment in 73%, while PUF was related to other medical reasons in 90%. Cardiovascular conditions (CVC) with associated anticoagulation were the leading causes (n = 14) of the latter, followed by type 1 diabetes mellitus (T1dM) (5), morbid obesity (4), epilepsy (2), abdominal hernia (2), musculoskeletal complaints (2) and dental problems (1) ( Table 2 ). The grounds for FEx were limitations in hearing levels in 44% and other medical reasons in 41%. Of these, T1dM was the most frequently reported cause (n = 12), followed by CVC (8) and psychological complaints (2) . Notably, 97% of cases undergoing a referee's evaluation obtained an upgrade in their qualification (e.g. from TUF to FEx).
Discussion
A low proportion (<1%) of seafarers were found to be unfit among the dutch SMQs. This is similar to British reports, where the annual prevalence for being unfit also lies at around 1% [7] . The highest frequency of PUF was found among the youngest seafarers, possibly related to their first/initial examinations wherein particular visual acuity problems were the reason for being classified unfit. The strength of this study is the use of a national database with complete information. Limitations include the lack of similar studies available for comparison and the time period reviewed. However, because of the large number of examinations, change over years is not expected to be large.
This study has implications for policy makers. The increased prevalence of exemptions with increasing age, with 60% being due to hearing and visual impairment, make it desirable to allow the examining physicians to issue exemptions in these cases.
The correlation of CVC with sudden incapacity and death at sea has been previously highlighted [8] [9] [10] as being crucial in terms of preventing future fatalities offshore. Likewise obesity may be an indication to demand an additional assessment of fitness in order to obtain an accurate picture of limitations in the execution of tasks [9, 10] . Further investigation of the suitability of medical examinations, including reviewing the evidence for the physical standards in current use, should be considered.
This study presents the first review of the SMQs in the Netherlands, finding low rates of unfitness, comparable with other national reports [7] .
Key points
• Among the Final Seafarer's Medical Qualifications carried out in the Netherlands in 2012, the percentage of seafarers rejected was relatively low.
• Enabling examining physicians to issue exemptions for experienced seafarers with hearing and visual impairments would make the fitness certification process more efficient in these cases.
• Further investigation of the suitability of medical examinations is necessary, including reviewing the evidence for the physical standards in current use.
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